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CONFIDENTIAL NPG RLPORT NO.  1139 

Catapult and Arrested Landing Test of 
Practice Boob 1000 pound, Type Sx :*' Mod 0 

EABI A 

STOPS IS 

1. This is the final report on the catapult and arrested landing 
tests of the 1000 pound practice bonb type Sx 16 Mod 0. The 
purpose of the test was to determine the following! 

a. Deformations occurring from catapult and arrested landing 
tests under a 6.0 g load fore and aft and a 3*0 g side load* 

b. Ability of the soottinp charge, consisting of a Mk 4 Mod 3 
signal and Mk 1 Mod 0 firing pin, to withstand catapulting and 
arrested landings without firing, under a 6.0 g load fore and aft 
and a 3*0 g side load. 

c. Deformations occurring from a bomb ejector test. 

d. Maximum g load that may be obtained without evidencing 
permanent deformation or causing the signal to function. 

2. At 6.4 g's acceleration and deceleration parallel to the fore 
and aft axis of the bomb, there was no deformation and no indi- 
cation of unsafe condition of the signal. At a 3*3 g side load 
the bomb was slightly dented in the sway brace area, not considered 
a serious deformation, and the signal remained safe. ** 6.8 g's 
acceleration parallel to the ftxe and aft axis, there was no defor- 
mation of the bomb, but the firing pin of the signal was set back 
one-quarter (1/4) inch. Acceleration was increased to 12.6 g's 
with no further adverse results; however, at 12.6 g's, the safety 
pin was inadvertently left In the signal. Deceleration along the 
fore and aft axis was increased to 12.6 g's with no sirnal failure 
and no deformation. Side loads were increased over four (4) more 
shots to a maximum of 11*7 g's with progressive Increase of denting 
of the bomb in the sway brace area. The dents in the forward sway 
brace area cover about thirty (30) square inches each and are 
approximately one (1) inch deep. The dents in the rear sway brace 
area cover about twelve (12) square inches each and are approxi- 
mately one-half (1/2) Inch deep. The bomb was fired from a Douplas 
Bomb Ejector using a Mk 1 cartridge with no resultant damage. 
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Catapult and Arrested Landing Test of 
Practice Bomb 1000 pound, Tyne Ex 16 t!od 0 

3* It Is concluded that the 1000 pound practice bomb type Ex 16 
Mod 1 satisfactorily meets acceleration and deceleration require- 
ments with the load Imposed parallel to the fore and aft axis. 
It also meets strength requirements under a 3 g side load, but will 
not absorb side loads appreciably higher than 3 g's without some 
deformation. It can be satisfactorily fired from the Douglas Bomb 
Ejector without damage to the bomb. 
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Catapult and Arrested Landing Tost of 
Practice Bomb 1000 pound, Typo Ex 16 Mod 0 
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1.  AUTHORITY* 

This test was authorized and conducted In accordance with 
reference (a) under Task Assignment NPG-Re3c-338-l-53. established 
by reference (b)• 

2. REFERENCESi 

a. BUORD Conf ltr Re3c-RFGigg Serial 4P619 of 4 Dec 1952 
b. BUORD Conf ltr NP9-Re3c-B£Ktmp Serial 43203 of 6 Aug lf>52 

3. BACKGROUNDS 

The 1000 pound Practice Bomb Ex 16 Mod 0 is a water-sand fill- 
able practice bomb whose external shape dunllcatos the 1000 pound 
low drag general purpose bomb* It is a monolithic design with 
internal bracing to strengthen the sway brace area and fins. The 
boob has provisions for installation of a spotting 'charge using 
a Mk 4 Mod 3 signal and 13c 1 Hod 0 firing pin• and for external 
Installation of two M-23 and two M-16 Igniters for use as a fire 
bomb. 

4. OBJECT OF TEST* 

The object of the tost was to determine the following* 

a. Deformations occurring from catapult and arrested landing 
tests under a 6.0 g load fore and nft and a j.O <; side load. 

b. Ability of the spotting charge, consisting of a Mk 4 Mod 3 
signal end Mk 1 Mod 0 firinp Din, to withstand catapulting and 
arrested landings without firing, under a 6.0 g load fore and aft 
and a 3«0 g side load. 

c« Deformations occurring from a boob ejector test. 

d. Maxinum g load that may be obtained without evidencing 
permanent deformation or causing the signal to function. 
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CONFIDENTIAL NPG REPORT NO. 1139 

Catapult and Arrcstod Landing Test of 
Practice Bomb 1000 pound, Typo Ex 16 Mod 0 

5. PERIOD OP TEST$ 

a. 
b. 
c. 
d. 

Date of Project Letter 
Date Material Received 
Date Commenced Test 
Date Test Completed 

4 December 1952 
20 February 1953 

2 March 1953 
3 March 1953 

PART C 

BBAaa OF BSE 

.1 

6. DESCRIPTION OF ITEM UNDER TESTi 

The 1000 pound practice bomb Ex 16 Mod 0 is a water-sand fill- 
able practice bomb whose external shape duplicates the 1000 pound 
low drag general purpose bomb. It is a monolithic design with 
internal bracing to strengthen the sway brace area and fins* The 
bomb has provisions for installation of a spotting charge using 
a'Mk 4 Mod 3 signal and Mk 1 Mod 0 firing pin, and for external 
Installation of two M-23 or two M-I6 igniters for use as a fire 
bomb. The bomb was loaded with sand and water to a total weight 
of 74 5 pounds. Seven (7) shots were fired, with two (2) M-23 
ignitGrs installed externally and six (6) shots wore fired with 
two (2) M-16 igniters installed externally. Tho Mk 4 Mod 3 signal 
with a Mk 1 Mod 0 firing pin was installed in the tail of each 
bomb on all shots. 

7. DESCRIPTION CF TEST EWXFlSNTi 

The acceleration and deceleration tests were conducted en tho 
catapult and arrested landing facility of tho Laboratory Services 
Division of the Aviation Ordnance Department * This consists of a 
car traveling on a track launched by a catapult type P, Mk 6 l!od 1, 
and stopped by an arresting gear unit Mk 4. The ejector tost was 
performed usinp a Kk 1 cartridge in a standard Douglas Bomb Ejector. 
The ejector was mounted in n rigid tost tower so that the longi- 
tudinal axis of the bomb was vertical with the nose down. 
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Catapult and Arrested Landing Tost of 
Practice Bomb 1000 pound, Typo Bx 16 Mod 0 

8. PROCEDUREi 

The bomb was filled with sand and water and the spotting charge 
and external igniters installed. Tho bomb was mounted on the cata- 
pult car and accelerated with the longitudinal axis parallel to the 
motion of the car for the fore and aft loads and perpendicular to 
the motion of the car for the side loads* The catapult was oporatcd 
in the normal manner to produce required accelerations* The bomb 
itself, tho signal and the igniters were inspected after each shot* 
Appendix (A) is a tabulation of accelerations to which the bomb was 
subjected. Appendix (B) consists of photographs taken before and 
after the test* For the ejector test, a Mk 1 bomb ejector cartridge 
was used in a standard Douglas Bomb Ejector, with the bomb mounted 
vertically, nose downward* 

9* RESULTS AND DISCUSSION! 

a* Throughout the test there was no damage to or failure of the 
Mk 4 Hod 4 signal, the M-16 or M-23 igniters* 

b* On the fourth shot at 8.8 g's. with the longitudinal axis 
parallel to the motion of the car with the nose, forward, the Mk 1 
Mod 0 firing pin was set back one-quarter (1/4) inch* 

c* A side load acceleration of 3.3 g's produced only slight 
denting of the bomb in the sway brace area. 

d* Accelerations and decelerations up to 12.6 g's in a fo**e and 
aft direction produced no damage to the bomb. 

e. Side loads up to 11.7 g's resulted in further denting of the 
bomb in the sway brace area. After a total of five (5) side load 
shots, the forward dented area covered about thirty (30) square 
inches each to a depth of approximately one (1) inch. The after 
dented areas covered about twelve (12) square inches each to a doth 
of approximately one-half (1/2) inch. This damage is shown in 
Appendix (B) (Figures 3. 4 and 5). In view of the loads imposed, 
the damage is not considered excessive. 

f. The bomb was fired from the Douglas Bomb Ejector with no 
damage to any component part of the bomb. 
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Catapult and Arrested Landing Test of 
Practice Bomb 1000 pound. Type Ex 16 Mod 0 

PART D 

osmmm 
10. It is concluded that the 10C0 pound practice bomb type Sx 16 
Hod 0 satisfactorily passed all tests required by reference (a). 
However, the bomb will not withstand side loads in excess of 3 g's 
without some deformation. 

PAKE g 

MffWBMP of msSUk 

11. The 1000 pound practice bomb type Sx 16 llod 0 used in the 
catapult and arrested landing tests is being retained in the 
Aviation Ordnance Department awaiting disposition instructions* 
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Catapult and arrested Landing T*st of 
Practice Bomb 1000 pound, Type Ex 16 l!od 0 

The tests upon which this report is based were conducted byi 
L. P. MITCHELL. Lieutenant, USNR 

Laboratory Services Officer 
Aviation Ordnance Department 

This report was prepared byi 
J. 5* GODFREY, Lieutenant, USN 

Laboratory Services Officer 
Aviation Ordnance Department 

This report was reviewed byt 
J* C. TALLEY. Director of Research 

Aviation Ordnance Department 
P. A. NUSOM, Captain, USN 

Aviation Ordnance Officer 
Aviation Ordnance Department 

C. C. BRAMBLE, Director of Research, Ordnance Group 

APPROVEDi  J. F. BYRNE 
Captain, USN 
Commander, Naval Proving Ground 

E. A. RUCKNER 
Captain, USN 
Ordnance Officer 
By direction 
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Catapult and Arrested LandIn? Test of 
Practice Bomb 1000 pound, Type Ex 16 Hod 0 

TABLB I 

Tabulated Test Data 

Date 
2351 Description AcceleratiTn-fV Remarks 

3-2 Side 3.3 Slight denting in sway 
brace area. 

3-2 Nose Forward 6.4 No damage. 

3-2 Tall Forward 6.4 No damage. 

3-3 Nose Forward 8*8 Firing pin set back 
1/4 inch. 

3-3 Nose Forward 10.6 No damage. 

3-3 Nose Forward 12.6 No damage.    Safety pin 
left in inadvertently. 

3-3 Tail Forward ft  c No damage• 

3-3 Tail Forward 10.6 No damage. 

3-3 Tail Forward 12.6 No damage. 

3-3 Side 5.3 More denting. 

3-3 Side- 7.5 More denting. 

3-3 Side 9.5 More denting. 

3-3 Side 11.7 More denting. 

CONFIDENTIAL 
SECURITY  INFORMATION A?r»Ji>DIX t. 







r- 

.. . 

* -— —H~ 
1 1 
: ! i 
< 

.COITFIDENTIAL'       ^ 
SECURITY  I^FORMAflOK RP9-03421 '      . T MnrrtfT TQ^ dPr-rroTTv   r-i-r 

CatapiiTt Test" of EX^ 
TSRQ^rC^^ ^kiw di«he<|-in by sway: bra<#\, pad-Tart^'il^o"!!^^ 



r •+ •ft- 



i n   ml—iimilliriHlf l     -  --• 



CONFIDENTIAL KPG REPORT HO. 1139 

Catapult and Arrested Landing Test of 
Practice Bomb 1000 pound, Type Sx 16 Mod 0 
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Navy Research Section 
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Practice Bomb 1QOO pound, Tync Sx 16 Led 0 
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